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assess LV function. We sought to compare MRI and 3D echo with contrast enhancement.
Methods:24 patients (20M, 62±11 y) underwent both MRI and 3D echo on consecutive
days. 3D echo was performed using a commercial system (Sonos 7500, Philips, The
Netherlands ) using a matrix probe technology. Images were acquired during intravenous
injection of PESDA with a mechanical index of 0.6-0.8. and were post processed using a
dedicated software (4D cardioview, Tomtec, Germany). This allows to drawn manually
endocardial border on several planes and to reconstruct LV volumes. MRI was performed
using a 1.5T (Philips Intera CV, The Netherlands) system. Ten serial short axis images
were obtained in 20 cine phase using a balanced fast field echo VCG gated sequence.
Analysis of MRI images was performed semi automatically with dedicated software. End
diastolic volume (EDV), end systolic volume (ESV) and EF were calculated and com-
pared for both techniques using paired t test and linear regression. 
Results: Mean EDV was 142±66 ml by MRI and 155±70 ml by 3D (r=0.96, p<0.001),
mean ESV was 92±66ml by MRI and 109±71 ml by 3D (r=0.97, p<0.001), EF was 40±17
% by MRI and 34±20 % by 3D (r=0.87, p<0.005).
Conclusion: 3D echo with contrast enhancement is as accurate as MRI to assess LV
function. 
1113-157 Real-Time Three-Dimensional Echocardiography for 
Assessment of Left Ventricular Function in Children: A 
Validation Study Compared With Magnetic Resonance 
Imaging
Stephanie Munns, Liping Bu, Honghai Zhang, Michelle Disterhoft, Michael Dixon, Alan 
Stolpen, Milan Sonka, Larry Mahoney, Shuping Ge, University of Iowa Hospitals and 
Clinics, Iowa City, IA
Objective: This study investigates the utility of RT 3-DE for evaluation of LV function in
children as compared to MRI that served as a reference standard. Materials and Meth-
ods: Twenty healthy children (6~18 years, mean 10.6 ± 2.8, 11 M and 9 F) were enrolled
in this study. RT 3-DE was performed using a Philips Sonos 7500 system to acquire up to
840×930 (Full Volume Mode) conical gray scale 3-D image data sets. All data sets were
acquired from apical windows with ECG triggering (mean acquisition time = 8 seconds)
and then postprocessed offline using a dedicated workstation (TomTec). The LV endocar-
dial and epicardial borders were traced manually from 8 long axis slices to derive end-
systolic volume (LVESV), end-diastolic volume (LVEDV) and ejection fraction (LVEF). LV
mass was also calculated (LV Mass= LV Volume *1.05). MRI studies were performed on
a GE Signa CV/ iLX scanner using a breath-hold 2D cine tFIESTA sequence and the LV
endocardial and epicardial borders were traced manually on contiguous 8 mm thick.
Results: Nineteen of the twenty recruited patients met the study criteria (one with an
accidental finding of ASD was excluded). The LVESV, LVEDV, LVEF and LV mass mea-
sured by RT 3-DE were well correlated with MRI judged by linear correlation and Bland
and Altman analyses (Table). Conclusions: RT 3-DE and MRI yield similar measure-
ments of LVESV, LVEDV, LVEF and LV mass. The new RT 3-DE technology provides a
useful clinical tool for rapid and accurate assessment of LV volumes, mass and systolic
function in real time.
1113-158 Utility of Real Time Three-Dimensional 
Echocardiography for Fetal Heart Examination
Liping Bu, Michelle Disterhoft, Vickie D Pyevich, Jerome Yankowitz, Asha Rijhsinghani, 
Shuping Ge, University of Iowa Hospitals and Clinics, Iowa City, IA
RT 3-DE is a new modality capable of acquiring an 840×930 conical real-time 3-D data
sets in only 8 seconds, therefore, has the potential to facilitate the fetal cardiac examina-
tion and training. Material and Methods: Fourteen pregnant woman aged from 16 to 35
years (28.07±5.27 years) at 19 2/7 to 28 1/7 weeks of gestation (23.12±3.06 weeks)
underwent routine fetal 2-D echocardiography (2-DE) and RT 3-DE examinations. A com-
plete 2-DE study was performed by an experienced sonographer using a S8 or S4 trans-
ducer and a Philips Sonos 7500 system. After 2-DE examination, RT 3-DE was
performed by an investigator using a Χ4 Matrix array transducer and a Philips Sonos
7500 system. RT 3-DE datasets were acquired using the full volume mode with ECG trig-
gering (8 seconds/data set). Offline, the images were postprocessed using a regular
computer work station (TomTec). The RT 3-DE data sets were viewed by cropping and
rolling from different directions and angles to obtain essential 2-DE views. Results: The
essential 2-D views including 4-chamber, long axis, short axis, LOVT/ROVT and aortic/
ductal arch can be obtained from RT 3-DE raw data sets. The examination time for rou-
tine 2-DE and the successful rate of obtaining essential 2-D views from RT 3-DE was
shown in Table1. Conclusion: RT 3-DE provides a more efficient acquisition and pro-
cessing strategy than 2-D fetal echocardiography and should improve the efficiency of
fetal cardiac evaluations and future training of fetal sonographers. 
1113-159 Left Ventricular Modification by Myocor Myosplint in 
Patients With Dilated Cardiomyopathy: A Three-Month 
Follow-Up Study With Real-Time 3-D and 2-D Echo
Jian Xin Qin, Takahiro Shiota, Joon Han Shin, Giuseppe Saracino, Kiyotaka Fukam, 
Michael K. Banbury, James B. Young, Patrick M. McCarthy, James D. Thomas, Cleveland 
Clinic Foundation, Cleveland, OH
This study assessed left ventricular (LV) modification with real-time 3D echo (RT3DE) in
patients with dilated cardiomyopathy (DCM) following implantation of a novel device, the
Myocor® Myosplint® (Myocor Inc, Maple Grove, MN).
Methods: 11 DCM patients (9 males) with a mean age of 50 ± 15 years were studied. 4
received the Myosplint temporarily (acute study), immediately prior to heart transplanta-
tion and 7 underwent permanent Myosplint implantation with concomitant mitral valve
repair (chronic study). Shape change was achieved by placing 3 equally spaced Myos-
plint devices perpendicular to the LV long axis with an estimated 20% reduction in wall
stress. RT3DE and 2D echo were performed before and after surgery.
Results: The bi-lobular shape of the LV was shown in all patients by RT3DE after sur-
gery. In the acute study, a 23% reduction in LV end-diastolic (EDV) and end-systolic vol-
ume (ESV) was demonstrated by RT3DE immediately after implantation. In the chronic
study, all patients had 3-month follow-up except 1 who expired due to a severe infection.
LV volumes were significantly reduced at 1-month and maintained at 3-month. LV ejec-
tion fraction remained similar, however, the net forward stroke volume (net SV) signifi-
cantly increased after surgery (Figure). 
Conclusion: This study demonstrated that the Myocor Myosplint is able to reduce the LV
volume and prevent progressive LV dilation in a short term. Overall, the concept and the
device may prove to be a useful adjunct in the management of end-stage DCM patients.
1113-160 Mechanical Asynchrony Is an Important Component of 
Left Ventricular Dysfunction in Patients With Narrow 
QRS Complex: An Assessment by Real-Time 
Transthoracic 3-D Echo
Stam Kapetanakis, Ian L. Williams, Michael Cooklin, Mark Kearney, Mark John 
Monaghan, Kings College Hospital, London, United Kingdom
Background: Myocardial asynchrony is recognised in left ventricular dysfunction, even in
the absence of bundle branch block. Quantification of mechanical asynchrony may be
important for accurate functional assessment of the LV. Real-time transthoracic 3D echo
(RT3DE) can provide a quick and accurate measure of LV asynchrony.
Table. Correlation and agreement between RT 3-DE and MRI measurements of 
LV volume, mass and EF
LVEDV LVESV LVEF LV Mass
Linear 
correlation
y=0.86x+7.34
r = 0.97;
p < 0.001
y=0.92x+1.52
r = 0.97;
p < 0.001
y=0.63x+0.22
r=0.86;
p<0.001
y=0.80x+17.2
r = 0.96;
p <0.001
Bland-Altman
(Mean Diff ± 
SD)
-6.83 ± 9.66(ml) -1.84 ± 3.29(ml) -0.45 ± 2.17(%) 1.52 ± 9.98(g)
Table 1. Examination time and essential views by 2-DE and RT 3-DE
Routine 2-DE RT 3-DE 
Time(mins) 30~45 10~15
4-Chamber views (%) 100 (14/14) 100 (14/14)
Long axis views (%) 100 (14/14) 100 (14/14)
Short axis views (%) 100 (13/14) 92.8 (13/14))
LVOT and RVOT views (%) 92.8 (13/14) 85.7 (12/14)
Aortic/Ductal arch views (%) 78.6 (11/14) 71.4 (10/14)
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Methods: 141 patients with normal QRS duration (<120 ms) referred for assessment of
LV function were investigated. Routine 2D echocardiography was followed immediately
by RT3DE using the Philips Sonos 7500 with the X4 transducer. A full volume acquisition
(FVA) of the left ventricle was obtained from the apical position. The 3D dataset was
analysed offline (4D LV analysis, version 1.2, TomTec) to derive global and regional LV
time-volume curves utilising semi-automated endocardial border detection. An asyn-
chrony index (AI) was derived by calculating standard deviation of the time for each of the
16 segments to reach its minimum volume.
Results: The average acquisition time for 3D datasets was 7 sec. 49% had normal LV
systolic function, 15.8% had mild, 16.5% moderate and 18.7% severe systolic dysfunc-
tion. The asynchrony index was 4.1+/-1.5, 5.8+/-1.8, 9+/-4.5 and 12.5+/-3.9 for each
group respectively (fig. 1). There was good negative correlation between ejection fraction
and AI (r = -0.7, p < 0.001, fig. 2).
Conclusion: RT3DE is a sensitive tool for quantifying mechanical LV asynchrony which
appears to increase with increasing degrees of systolic dysfunction.
1113-161 Assessment of the Left Atrial Appendage Using 
Transthoracic Real-Time Three-Dimensional 
Echocardiography
Eugene Shteerman, Kumiko Hirata, Om Kapoor, Marie-Edouard N. Desvarieux, Todd 
Pulerwitz, Khady Fall, Frank K. Wanstall, Marco R. Di Tullio, Shunichi Homma, Columbia 
Presbyterian Medical Center, New York, NY
Background: Imaging of the left atrial appendage (LAA) is important for thrombus detec-
tion. Newly developed real-time three-dimensional (RT3-D) ultrasound equipment allows
on-line acquisition and rendering of cardiac structures and may provide incremental diag-
nostic information about LAA morphology compared to conventional 2-D imaging. Meth-
ods: 40 subjects were studied (24 cardiac patients, 14 men, mean age 53.2±17.9 years
and 16 normal controls of younger age, 9 men, mean age 31.6±6.9 years) using tran-
sthoracic RT3-D and 2-D imaging (3.5MHz transducer, Philips Sonos 7500). The LAA
visualization was attempted in 1) parasternal short axis view, 2) apical two-chamber view,
and 3) modified apical five-chamber view, dividing the LAA into two segments: body
(proximal portion: anterior and posterior aspect) and tip (distal portion). All images were
reviewed by two experienced echocardiographers. Results: 20 of 24 patients (83.3%)
and 13 of 16 volunteers (81.3%) had adequate 3-D images of the LAA. Comparison
results are reported in the table. In five subjects, pectinate muscles were seen by RT3-D,
but not by 2-D imaging. Conclusions: 1) Transthoracic RT3-D echocardiography ade-
quately visualizes the LAA in the majority of subjects without significant age differences.
2) RT3-D imaging may provide incremental diagnostic information over 2-D imaging on
wall morphology, which may be useful in the evaluation of LAA pathology.
Table:
1113-162 Geometric Deformity of the Saddle-Shaped Mitral 
Annulus in Patients With Ischemic Mitral Regurgitation: 
Real-Time Three-Dimensional Echocardiographic Study
Nozomi Watanabe, Yasuko Yamaura, Manabu Taniguchi, Takahiro Kawamoto, Yasuo 
Ogasawara, Takashi Akasaka, Kiyoshi Yoshida, Kawasaki Medical School, Kurashiki, 
Japan
Objective: We sought to clarify three-dimensional configuration of the mitral annulus in
ischemic functional mitral regurgitation.
Methods: Twenty-five previous myocardial infarction patients with left ventricular dys-
function (ejection fraction<50%) and ten healthy control subjects were examined.
Patients were divided into two groups: ERO<0.1cm2; non-MR group, ERO>0.1cm2; MR
group. Utilizing real-time three-dimensional echocardiography (SONOS 7500®, Philips),
mitral annulus configuration was constructed in diastole and systole. Height of the saddle
shaped mitral annulus was calibrated (non-planar index). 
Results: In control subjects, mitral annulus configuration was appeared as non-planner
‘saddle shape’. Non-planar index was 5.4±3.6mm.
In both non-MR and MR groups, three-dimensional configuration of the mitral annulus
was appeared as flat shape, with less dynamic movement during cardiac cycle. In MR
group, saddle shape of the mitral annulus was markedly deformed and rather warped.
Non-planar index was significantly smaller in MR group, comparing with non-MR group (-
1.52±4.2mm vs. 1.42±3.9mm, P<0.05).
Conclusions: Saddle shape of the mitral annulus was deformed in patients with
ischemic MR. Changes in three-dimensional configuration of the mitral annulus might
play a role as one of the mechanisms in ischemic MR. 
1113-163 The Role of Real-Time and Freehand Three-Dimensional 
Echocardiography in the Evaluation of Rheumatic Mitral 
Stenosis
Leopoldo Perez de Isla, Lissa Sugeng, Lynn Weinert, Juan Luis Gutierrez Chico, Pedro 
Cordeiro, Roberto M. Lang, Jose Zamorano, Hospital Clínico San Carlos, Madrid, Spain, 
University of Chicago, Chicago, IL
Three-dimensional echocardiography allows the visualization of the mitral valve in any
desired plane and can be performed using real-time 3D acquisition or freehand scanning.
The accuracy of these techniques for the evaluation of mitral stenosis have yet to be
established. Our aim was to determine which of the clinically used Echo-Doppler meth-
ods correlates best with the mitral valvular area (MVA) acquired invasively using Gorlin’s
formula. Methods. We studied 80 pts with mitral stenosis (age 51±14 yrs). MVA was
determined by conventional Echo-Doppler methods (2D planimetry, pressure half time –
PHT - and PISA) and by 3D echocardiography (matrix array probe, N=50; and freehand
scanning, N=30). The results were compared with MVA determined by the invasive Gor-
lin method. Average MVA, linear regression (r) and intraclass correlation coefficients
(ICC) were computed for each method. Measurements were performed by two indepen-
dent observers and repeated by one of them to determine the inter- and intra-observer
variability. Results. Determination of MVA by 3D echo had the best correlation with the
Gorlin´s method (table). Inter-observer variability was similar for 3D (ICC=0.90) and PHT
(ICC=0.95). In addition, intra-observer variability was also similar for RT 3D (ICC=0.96)
and PHT (ICC=0.92). Conclusions. RT 3D echo is a accurate and highly reproducible
technique for assessing MVA in patients with rheumatic mitral valve stenosis. 3D echo
showed the best correlation with the invasively estimated MVA. 
1113-164 Assessment of the Proximal Aorta by Real-Time Three-
Dimensional Echocardiography
Marie-Edouard N. Desvarieux, Kumiko Hirata, Todd Pulerwitz, Eugene Shteerman, Steve 
Nadelberg, F. Khady Fall, Samira Rivera, Shunichi Homma, Marco R. Di Tullio, Columbia 
University, New York, NY
Background: Transesophageal echocardiography (TEE) is the most widely used imag-
ing technique to evaluate the aortic arch. However, the proximal portion of the aortic arch
is not visualized due to the interposition of the trachea. The more easily performed three-
dimensional transthoracic (3D TTE) imaging may provide a noninvasive means of view-
ing the entire proximal aorta. Methods: Real-time 3D TTE with full volume acquisition
(Philips SONOS 7500) was performed to image the proximal aorta through a lateral supr-
aclavicular or suprasternal window. Twenty-seven patients were imaged (mean age=57 +
15 y, 52% male). The thoracic aorta was subdivided into the proximal ascending, distal
ascending, proximal aortic arch, distal aortic arch, and proximal descending thoracic
aorta. The images were reviewed by two cardiologists to determine the extent of the ves-
sel circumference visualized (not visualized, less than 50%, 50 -75% and greater than
75%). Results: See Table. Greater than 75% of the circumference of the proximal arch
was visualized in two-thirds of the patients. Conclusions: 1) Transthoracic real-time 3D
echocardiography with full volume acquisition reliably visualizes most of the proximal
aorta. The posterior half of the aortic arch is always visualized while the anterior portion
is more difficult to acquire. 2) The proximal arch, which is often not visualized by TEE, is
visible in the majority of subjects. 3) Real-time 3D TTE could prove as a useful noninva-
sive method to assess for aortic arch disease.
LAA Structures Patients
(n = 20)
Volunteers
(n = 13)
Anterior
Aspect of Body 18 (90%) 11 (84.6%)
Posterior
Aspect of Body
18 (90%) 11 (84.6%)
Tip 10 (50%) 9 (69.2%)
